Abstract
Introduction
"Worry is a cognitive activity wherein an individual experiences a series of negative thoughts about an uncertain issue" (1) . During a single lifetime, health and disease alternate and, depending on the environmental circumstances and genetic characteristics, proneness to disease varies significantly from one person to another. However, the possibility of falling ill -particularly with potentially severe diseases such as cancer -tends to worry everybody. To some people, the possibility of falling ill is a constant threat and can give rise to a high level of emotional stress, which can interfere with social and family life.
In Spain, cancer is diagnosed in one of every 3 men and one of every 5 women (2) . The Spanish Society of Medical Oncology (Sociedad Española de Oncología Médica) indicated that 79% of the Spanish population reported cancer as the disease about which they worried most, followed by acquired immunodeficiency syndrome (AIDS) (34%) and Alzheimer's disease (24%) (2) . In general, cancer arouses worry and anxiety, and concern about having it can vary according to personal characteristics, such as sex or socioeconomic level, although little is known about which population groups are most worried (3) . Worry is a key element in health behavior and attitudes toward preventive health care (1) and participation in cancer screening programs. Studies have yielded contradictory results; it is not clear whether negative emotions, such as worry, favor or hinder a person's participation in preventive activities (4-6). Preventive activities are particularly important from the age of 50 on, because the risk of some types of cancer, such as breast and colorectal cancers, increases at this age, and cancer screening is recommended. Cancer worry levels that could be considered disproportionate are associated with unsatisfactory levels of adherence to prevention programs (2) . It is therefore important for health professionals to explore cancer worry levels with their patients to identify those who show intense concern and, as a result, refuse to be screened for cancer. In such patients, appropriate information about the real possibilities of cancer and the usefulness of preventive activities could reduce their level of worry.
Cancer worry is a complex phenomenon which, though not well understood, might be related to an individual's personal characteristics, health status, or lifestyle. It would be desirable to identify physical, mental, and social variables that could account for the different levels of cancer worry among people. The aim of this study was to describe cancer worry levels among adults aged 50 or over, according to their sociodemographic characteristics, lifestyle, and other factors.
Methods
We conducted an observational cross-sectional study of adults aged 50 or older who reside in 8 basic health areas in the Province of Albacete in southwest Spain.
Recruitment
The initially envisaged sample size was 652 participants, calculated on the basis of a standard deviation (SD) in Cancer Worry Scale (CWS) scores of 2.8 points, a 95% confidence level, and a precision of ±0.2 points. The sample size was increased by 30% to offset nonresponses; the final size was 848. The following exclusion criteria were applied: sensory deficits incompatible with participating in a personal interview; immobility; or moderate or severe cognitive impairment or low intellectual performance.
Through simple random sampling, potential participants were selected on the basis of health card data, which reflect all people entitled to health care under Spain's National Health System. Of the 848 people selected, 666 (78.5%) agreed to participate, subsequently attended their health center on the appointed date, and were interviewed by health care staff; 153 (18.0%) refused to participate or did not keep the interview appointment, and 29 (3.4%) were unable to participate for various reasons (impossible to locate, severe disease, or death). Interviews lasted for 30 to 45 minutes. Data were collected from October 2012 through September 2014. The study was approved by the Clinical Research Ethics Committee of the Albacete Health Area.
Measures
Level of cancer worry was measured by the Spanish version of the CWS (2), consisting of 6 questions with 4 response options (1 = not at all or rarely; 2 = sometimes; 3 = often; 4 = almost all the time), such that each individual attains a score ranging from 6 (minimum worry) to 24 (maximum worry). The CWS assesses the frequency with which a person worries about cancer, the impact of worry on mood and daily activities, concern about developing cancer, and the importance of cancer worry to the person. Although numerous instruments assess cancer worry (7-9), one of the most widely used is the CWS, developed by Lerman et al in 1991 (10), initially validated in an English population by Hopwood et al in 2001 (11), and subsequently validated in a Spanish population by Cabrera et al in 2011 (2) . The CWS can be used in both primary and specialized care to identify people with high levels of cancer worry. Not only does it provide a numerical value that measures degree of worry but the CWS also furnishes descriptive information for ascertaining the individual's degree of worry at different points in time, thus addressing the 2 fundamental dimensions of cancer worry, ie, severity and frequency (6).
Sociodemographic characteristics included age, place of residence (urban or rural setting), educational level, marital status, form of cohabitation, and occupation-based social class.
Lifestyle factors included the following: level of physical activity, measured by the International Physical Activity Questionnaire (12); smoking habits; alcohol consumption (with hazardous drinking defined as consuming 280 g of alcohol per week for men and 168 g for women); and type of diet, assessed by a food frequency questionnaire (Cuestionario de Frecuencia de Consumo de Alimentos) (13) in accordance with guidelines of the Spanish Society of Community Nutrition (Sociedad Española de Nutrición Comunitaria).
For each study participant, we also ascertained information on personal history of cancer and history of cancer among first-degree relatives; number of reported health problems; comorbidity (by using the corrected Charlson Index [14]); self-perceived health, classified as very poor, poor, fair, good, or very good; functional status, assessed with the EuroQol-5D questionnaire (15), which includes items on mobility, personal care, daily activities, pain or PREVENTING CHRONIC DISEASE VOLUME 12, E226 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
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The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions. discomfort, and anxiety or depression; locus of control (internal, external, random, or indeterminate), assessed using the 9-item Font scale (16); and social support, assessed by the 11-item Duke-UNC Functional Social Support Questionnaire (17), which uses a Likert-type response scale of 1 to 5 for each question and has a score range from 11 to 55 points.
Analyses
Participants' responses were entered into a database, processed, and analyzed. We analyzed participants descriptively, using distribution of frequencies or measures of central trend and dispersion, depending on the variable. We checked for associations using tests of comparison of means (t test and analysis of variance [ANOVA], with multiple post-hoc comparisons by the Scheffé test). Using the CWS score as the dependent variable, a multiple linear regression model was constructed for explanatory purposes by the stepwise method, to ascertain related variables and avoid possible confounding factors. The following independent variables were included in the model: level of physical activity, self-perceived health, personal and family history of cancer, social support, number of reported health problems, locus of control, and sociodemographic characteristics that had a significant association (P < .05). We introduced age, number of health problems, and Duke-UNC scale scores as quantitative variables and the remainder as dichotomous variables. Coefficients were estimated using the least squares or maximum likelihood method, and the independence of the residual values was checked with the Durbin-Watson test. To identify variables associated with higher cancer worry levels (score of >10 points on the CWS, equivalent to the 66th percentile of distribution), a logistic regression model was fitted using the stepwise procedure. All statistical analyses were performed using SPSS version 19.0 (IBM Corporation).
Results
Of 666 participants, 279 were men (41.9%) and 387 were women (58.1%); mean age was 60.5 (SD, 6.8) years (Table 1) ; 51.2% reported moderate levels of physical activity, 80.2% were nonsmokers, and 74.5% rated their health as good or very good ( Table 2) . Table 3 shows the characteristics of the participants by tertiles of CWS.
The mean CWS score was 9.3 points (SD, 3.1; 95% confidence interval [CI]: 9.0-9.5). Of those surveyed, 9.4% reported having often thought about the chance of developing cancer during the month preceding the interview, 3.5% reported that often thinking of cancer had affected their mood during the period, and 2.2% reported that having thoughts about their chances of getting cancer had affected their ability to perform daily activities. In addition, 31.9% of participants reported being worried about the possibility of developing cancer; 8.6% reported this as a frequent worry, and 22.5% said it was an important problem. CWS scores were significantly higher among women (9.7 [SD, 3.3]) than among men (8.7 [SD, 2.7]) (t = 4.17; P < .001), and scores had a weak negative correlation with age (Spearman ρ = −0.11; P = .003). For other sociodemographic characteristics, scores were significantly higher only among participants residing in rural areas (10.0 [SD, 3.4]) compared with those residing in urban areas (9.0 [SD, 3.0]) (P < .001).
ANOVA showed that cancer worry was greater among participants with a moderate or high level of physical activity (9.5 [SD, Multiple linear regression showed that 10 variables were independently associated with CWS scores (Table 4) . The regression equation's explanatory capacity was significant (F = 12.9; P < .001) and accounted for 16.7% (adjusted R 2 = 0.167) of the variability in the cancer worry value provided by the CWS. No correlation existed among the residual values (Durbin-Watson test statistic = 1.93). When the 58 participants with a personal history of cancer were excluded from the sensitivity analysis, the same variables were associated in the regression model. However, when the 322 participants with a family history of cancer were also excluded, only lower age and worse self-perceived health remained. Logistic regression showed that the variables associated with a CWS score of more than 10 (66th percentile) were female sex (odds ratio [OR], 1.59), personal history of cancer (OR, 2.30), family history of cancer (OR, 1.44), worse self-perceived health (OR, 2.74), locus of control other than internal (OR, 1.51), and rural setting (OR, 1.54).
Discussion
Although a low level of cancer worry was observed generally among study partcipants aged 50 or older, such worry was nevertheless reported by almost one-third of the study sample, and it posed an important problem to approximately one in 5 people. This worry was related to certain sociodemographic characteristics or lifestyles and was greater among younger people, women, those residing in a rural area, and those who engaged in higher levels of physical activity, a finding that should be confirmed by future studies, because evidence shows that such activity reduces the risk of various types of cancer (18). Increased cancer worry was also seen among participants who reported a personal or family history of cancer, more health problems, worse self-perceived health, or some functional limitation. Similarly, concern tended to be more pronounced among participants who reported a locus of control other than internal or weak social support.
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This study has several limitations. Cancer worry was less pronounced in the presence of an interviewer than when participants answered a self-administered questionnaire, particularly among those who had a lower educational level. Surveys administered by an interviewer might thus underestimate cancer worry (19), which could have biased our results. Another limitation is that the study design did not enable causal relationships to be established between the variables and cancer worry. Furthermore, some selfselection bias might have occured if the study participation rate was lower among people with lower levels of cancer worry. Similarly, some information bias may have resulted from the participation of different interviewers, who may have influenced interviewees' responses to differing degrees. Despite all the variables considered in the study, our results explain only part of the variability in cancer worry, which might have been overestimated by the stepwise procedure used to select the predictor variables.
In a study conducted in the United Kingdom (3), most of those interviewed (59%) reported fearing cancer more than any other disease and, similar to our findings, a considerable proportion of those surveyed (25%) expressed a marked degree of cancer worry, with such concern being higher among women. In addition, the study found a higher degree of worry among racial/ethnic minority populations and those with a lower educational level. Cancer worry is a complex, multifactorial phenomenon which, though still not well known or understood, should nevertheless be tackled in a health care setting to facilitate the adoption of preventive behavior. Perception of risk and emotions such as fear or worry can influence health protection motivations and actions, although no consensus exists on whether cancer worry motivates or inhibits cancer detection behaviors (20). Despite association with the regular performance of certain screening tests, such as mammography or colonoscopy, neither risk (susceptibility) nor worry is associated with determination of occult blood in the stool (21,22). The findings suggest that risk and worry are both important in the prediction of certain behavior patterns related to screening tests. Furthermore, perception of the risk of cancer, whether individually or comparatively with other people, is linked to cancer worry (23).
Health professionals should identify patients with excessive cancer worry and help them reduce this concern by providing them with information about appropriate preventive health care. To this end, it might be useful to ascertain which population groups feel more worried than other groups by this disease and which factors contribute significantly to such heightened concern. Once a person's worry has been assessed, health professionals, through individualized counseling, can then help determine the person's own risk according to his or her family history and respond to any concern. Moreover, knowing the circumstances that cause a high level of worry might enable a closer follow-up of the persons most affected and personalize educational interventions that would allay their worries. The CWS is an easily applicable instrument, and its adequate psychometric properties (2) mean that it can be used as a cancer worry assessment scale. It can also be a good instrument for comparing and ascertaining the factors that could modify the degree of cancer worry in different populations.
Outside the health care setting, the acquisition of knowledge about cancer through the news media might also be a suitable way of reducing worry about the disease, if the media is supplied reliable, unambiguous information about the prevention and detection of cancer (24), which would enable individuals to adopt the most appropriate measures. In our study, we found no relationship between cancer worry and social class. Even so, cancer worry has been described as differing according to socioeconomic level, possibly determined by the level of information supplied by news media such as television and the Internet. If the level of cancer worry is indeed lower among persons having a higher level of cancer knowledge, then education channeled through the news media could improve knowledge and so help reduce cancer worry. The greater worry observed among people living in rural settings may be related to lower levels of information about cancer in such settings, even though the incidence of some cancers is lower in rural areas. Today some differential characteristics are still seen in rural versus urban settings (25). For example, in rural areas, disease is accepted as an extrinsic natural evil, outside the scope of influence of any person's behavior or lifestyle. Such attitudes might lead to greater noncompliance with preventive measures.
In contrast, people seeking information about cancer primarly through television and the Internet could have a more negative perception of health, and this perception might be associated with a greater fear of cancer. To help reduce the burden of cancer worry, educators and health professionals must be aware of the possible negative effects that the news media can sometimes have (26). Furthermore, the fear of receiving bad news about health can cause people to avoid searching for information that might well be PREVENTING CHRONIC DISEASE VOLUME 12, E226 PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY
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crucial for maintaining health. In much the same way, cancer worry could be related to the avoidance of medical visits when people perceive a high probability of cancer (27).
As in earlier studies (28), ours shows that women have a greater degree of cancer worry than do men. This difference might reflect differences by sex in the acquisition of health information in general (29) and should be considered when designing intervention strategies to influence men and women's perceptions of cancer risk and worry. Our results also indicate that a person's own experience of cancer, at a personal or family level, can have an impact both on cancer worry and, as described elsewhere (30), on related behavior.
Future studies will have to confirm our results and ascertain the usefulness of different interventions, targeted both at reducing excessive worry and at increasing the participation of participants at risk in cancer prevention activities.
Although the level of cancer worry is low among people aged 50 or older, almost a third of people in this age group reported being worried about the possibility of developing cancer, and the level of such concern is related both to personal characteristics and to lifestyle and health status. More research is called for to better understand how contextual factors can strengthen or weaken health motivation. Advances in this area of research could enhance the effectiveness of interventions designed to change behavior patterns of cancer prevention activities, and in doing so, increase their potential public health benefit. 
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